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A B S T R A C T
Text mining of scientiﬁc libraries and social media has already proven itself as a reliable tool for drug re-
purposing and hypothesis generation. The task of mapping a disease mention to a concept in a controlled vo-
cabulary, typically to the standard thesaurus in the Uniﬁed Medical Language System (UMLS), is known as
medical concept normalization. This task is challenging due to the diﬀerences in the use of medical terminology
between health care professionals and social media texts coming from the lay public. To bridge this gap, we use
sequence learning with recurrent neural networks and semantic representation of one- or multi-word expres-
sions: we develop end-to-end architectures directly tailored to the task, including bidirectional Long Short-Term
Memory, Gated Recurrent Units with an attention mechanism, and additional semantic similarity features based
on UMLS. Our evaluation against a standard benchmark shows that recurrent neural networks improve results
over an eﬀective baseline for classiﬁcation based on convolutional neural networks. A qualitative examination of
mentions discovered in a dataset of user reviews collected from popular online health information platforms as
well as a quantitative evaluation both show improvements in the semantic representation of health-related
expressions in social media.
1. Introduction
Recent years have seen many new applications of natural language
processing (NLP) to biomedical information. Much of this work has
been focused on the central task of information extraction, in particular
named entity recognition (NER) from scientiﬁc literature and electronic
health records. However, comparatively little work has been carried out
to automatically process social media comments of individuals under-
going medical treatment.
Social media nowadays is a virtually inexhaustible source of peo-
ple’s opinions on a wide variety of topics. In this work, we are focusing
on patients’ opinions on drug eﬀects, i.e., patient reports. In eﬀect,
social media provide huge datasets of people’s opinions complete with
demographic information and often much more detailed data regarding
a speciﬁc user. We expect that continuous advancement and improve-
ment in the accuracy of text mining approaches applied to patient re-
ports in social media will have a signiﬁcant impact in several areas
including pharmacovigilance (especially for new drugs), drug re-
purposing, and understanding drug eﬀects in the context of other fac-
tors such as concurrent use of other drugs, diet, and lifestyle.
In this work, we study the problem of discovering disease-related
medical concepts from patients’ comments on social media. In the
context of this problem, we translate a text written in “social media
language” (e.g., “I can’t fall asleep all night” or “head spinning a little”)
to “formal medical language” (e.g., “insomnia” and “dizziness”, re-
spectively). This goes beyond simple matching of natural language
expressions and vocabulary elements: string matching approaches are
not able to link social media language to medical concepts since the
words may not overlap at all. We call the task of mapping everyday life
language to medical terminology medical concept normalization. The
main beneﬁt of solving this task is bridging the gap between the lan-
guage of the lay public and medical professionals.
This task is diﬃcult given that patients use social media to discuss
diﬀerent concepts of illness (ranging from well-deﬁned conditions such
as “major depressive disorder” to informal phrases describing speciﬁc
symptoms such as “woke up too early” or “mucus building up in my
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